Interstitial transport of rabbit and sheep antibodies in normal and neoplastic tissues.
Interstitial transport of fluorescein isothiocyanate-conjugated nonspecific polyclonal rabbit and sheep IgG was studied in normal (mature granulation) and neoplastic (VX2 carcinoma) tissues grown in a rabbit ear chamber. The interstitial concentration gradients after i.v. injection were analyzed to yield effective interstitial diffusion coefficients, Deff. The one-dimensional diffusion model underestimated Deff by a factor of up to 3 when compared with a two-dimensional model. Despite marked heterogeneities in Deff, the average values of Deff were higher in tumors than in normal tissue. Rabbit IgG moved faster in tumors than the sheep IgG by a factor of 2. When compared with the dextran of same molecular weight, the ratio of Deff between neoplastic and normal tissue decreased from 33 (dextran) to between 2 and 5 (sheep IgG and rabbit IgG, respectively). When compared with dextran of the same Stokes-Einstein radius, IgGs had a lower Deff in both tissue types. These results are consistent with the size, charge, and configuration of antibodies and the structure and charge of the interstitial matrix and suggest that the delivery of antibodies to tumors may be improved by modulating their charge, hydrophilicity, and antigenicity. The molecular weight dependence of Deff also provides a rational basis for the use of bifunctional antibodies and antibody-enzyme conjugates to increase the delivery of low molecular weight anticancer agents to solid tumors.